Aim: Against the background of an impending shortage of family practitioners, it is important to investigate the factors influencing the choice Antonia Bien 1 Gisela Ravens-Taeuber 1 to become one. The aim of this study was to identify factors that encourage medical students to choose to practice family medicine. tunity to take over an existing practice, experience of medicine in rural areas, and an appreciation of the conditions of work. With regard to education at medical school, positive experiences during a clinical traineeship in family medicine and positive role models among teachers of general practice were identified as predictors. Conclusion: Almost half the medical students were open to the idea of practicing family medicine. Experience of medicine in rural areas and positive experiences of courses in general practice were linked to an increased interest in working as a family doctor. To promote this interest, it may be a promising approach to increase opportunities to collect experience of medicine in rural areas, and to encourage highly motivated teaching practices.
1. Introduction
Background
In the German healthcare system, there is an increasing shortage of doctors in certain specialties and regions [1] , [2] . In the outpatient sector, family health care has been the most seriously affected in this respect. While the proportion of medical specialists rose from 39.9% to 54.1% between 1991 and 2012, the proportion of family practitioners sank from 60.1% to 45.9% [3] . Unless appropriate countermeasures are taken, demographic change will lead to further deterioration in the situation, as a growing prevalence of chronic diseases among the elderly is expected to increase the demand for family medical care [3] .
An increase in demand is occurring at the same time as an interest in setting up in private practice is declining, and this is particularly true for medical specialists in general practice. [3] , [4] . A significant rise in the average age of practicing family doctors and the desire of many young doctors to work part time are further aggravating the shortage [4] . By 2025, up to 20,000 additional family practitioners will be needed to ensure the continued provision of comprehensive health care in family medicine [3] .
Problem
To satisfy the need for family practitioners in Germany, between a quarter and a third of all graduates from German medical faculties would have to seek to specialize in this field. 20% to 76% of students nationwide [5] , [6] , [7] , [8] declare an interest in general practice but slightly below a tenth of students consider family medicine to be their clearly preferred medical specialty [7] , [8] , [9] . A longitudinal study conducted at Hamburg University revealed that only around 10% of graduates actually begin to specialize in family medicine [10] . Against this background, it is very important to conduct an investigation into the necessary conditions and the influencing factors that would encourage future doctors to choose to specialize in family medicine.
State of research
International research has paid considerable attention to the multifactorial influences on the choice of family medicine as a medical specialty. In Germany, on the other hand, very few studies exist and most of those that do focus on individual aspects. The factors that have been identified in international literature as being linked to the choice to specialize in family medicine can be broken down into six categories [11] . These are presented in table 1.
Aim
The aim of the present study was to identify and detail the factors that influence the choice to work as a family doctor among medical students in the late stages of their studies in the German state of Hesse, and to compare them with one another in terms of importance. A special focus was placed on influences from the field of personal experience, as well as experiences with courses in general practice, and with teachers.
Methods

General conditions and sample
Based on the results of a comprehensive literature search and our own ideas, a questionnaire (see attachment 1) was developed that contains questions on known and published factors that influence interest in becoming a family practitioner, as well as parameters that have not yet been investigated. The questionnaire was handed out to students of medicine at medical faculties in the state of Hesse (Frankfurt, Marburg, Gießen) between July 2015 and April 2016. In Frankfurt and Marburg, it was distributed immediately following the two-week curricular internship in a family practice, and generally in person at the final meeting. In Gießen it was distributed after a final exam, several weeks after the internship had taken place. The students were in the fourth or fifth year of their sixyear education.
Measuring instrument
The questionnaire can be divided into four sections.
The first section deals with how the students see their future professional lives. The second asks about their experiences with courses in general practice and the teachers themselves. This section was adapted to take account of the courses at each individual university. The third section deals with the image that family medicine has among medical students. Section 4 asks about demographic factors, such as age, gender, and family status. Overall, there are 26 questions, of which 2 are free-text, 10 are single choice, 6 multiple choice and 8 questions require answers on a 5-point Likert scale (1=don't agree at all/doesn't apply at all to 5=completely agree/fully applies)
The questionnaire was pilot-tested based on expert opinions and five cognitive interviews, and then revised as appropriate.
Data analysis
The data were evaluated using SPSS 22.0 (IBM). In addition to a descriptive analysis, the link between interest in specializing in general practice and selected items was analyzed. Previously operationalized interest, expressed by having named family medicine as the first or second choice of medical specialty, or a Likert scale rating of "4" or "5" to the question whether practicing family medicine was conceivable, was used as a dependent variable in the stepwise multivariate logistic regression that was then carried out. Independent variables were selected when they showed a significant correlation with interest in general practice in bivariate models. Ten out of the 21 items that were subjected to a bivariate investigation were included in the multivariate logistic regression (see table 2 ). As the item "age" had revealed itself to be clearly non-significant in the bivariate model, it was not taken into account in the multivariate model. The factors gender, size of hometown, family status and previous professional training were included in the model as control variables. For the regression model, p=0.05 was considered to indicate statistical significance.
Results
Sample description
A total of 361 questionnaires could be included in the analysis, representing a response rate of 70.9%. The response rate varied considerably, depending on faculty location (see figure 1) . Participants' sociodemographic characteristics are presented in table 3.
Ideas on future professional career
The question about preferred medical specialty is key to assessing interest in practicing family medicine (see attachment 1, question 1). Up to two alternatives could be mentioned. 91.9% of students had specific ideas which specialty(ies) they preferred, and only five could imagine Table 2 : Results of multivariate logistic regression using the forward-stepwise method with the dependent variable "interest in practicing family medicine"* working outside patient healthcare, for example in the pharmaceutical industry. The three most popular medical specialties were internal medicine, general practice, and surgery (see figures 2 and figure 3 ). The majority of students (60%) said their preferences had developed during their studies.
3.3. Influencing factors that were considered relevant to the choice of preferred career
The factors that were most relevant in the choice of preferred career were interest in the subject (mean (M) 4.63, standard deviation (SD) 0.68, response options 1 to 5 on a Likert scale), confirmation of personal strengths or skills (M 4.22 SD 0.81) and practical experience in the field (M 4.13 SD 0.93).
Interest in family medicine
Overall, 49.3% of students said they were interested in practicing family medicine. Around a quarter of students specifically mentioned general practice as their first or second choice of medical specialty. Almost half the students said they could imagine practicing family medicine at a later date, either as a specialist in general practice or in internal medicine (see attachment 1, question 3).
Experiences with teachers
More than half the students said their attitude towards the subject had been positively influenced either by general practice teachers, or by role models among teaching personnel (see table 4 ). However, 39.1% of students said they found the attitude to general practice of other medical specialists to be rather disparaging. The students' evaluation of individual courses in general practice was mostly positive, especially of the internship (Mean 3.88, SD 1.13) and clinical traineeship (Mean 3.8 SD 1.12). 90.1% of students said their general practice education had lacked certain information, particularly with respect to the business aspects of running a private practice, ideas on how to manage/organize a practice, ways of finding one's own practice, and different working time models. 80.1% of students thought this additional content should be provided in the form of voluntary courses. Almost half the students thought courses in general practice were a valuable part of their medical education. 62.5% said the insight provided into family medicine was sufficient for them to decide whether to consider or to rule out specializing in the field.
Comparison of students in terms of interest in family practice
A comparison between those students that showed an interest in practicing family medicine and those that did not revealed significant differences. An interest in working as a family practitioner was more common among those that said that working conditions in the field, experience of working in medicine in rural areas, and the opportunity to take over a practice had played an important role in the development of their preferences. As far as medical education is concerned, two further factors were significant. Both the view that doctors working in family medicine had a positive influence on personal attitudes towards family practice, and a positive evaluation of a clinical traineeship in general practice correlated positively with interest in working as a family practitioner (see table 2).
4. Discussion 4.1. Interest in practicing family medicine 49.3% of medical students expressed an interest in working as a family practitioner. Among preferred medical specialties, family medicine was the second most popular, after internal medicine. The results of our survey are comparable with the results of other German studies. In a survey by Deutsch et al., family medicine also took second place among preferred specialties [12] . In Kopp et al., 37.3% of participants showed an interest in practicing family medicine [8] , while in Böhme et al., as many as 68.2% expressed such an interest [13] . It is worthy of note that the percentage of those interested in practicing family medicine varied considerably between studies. Interest declined in line with the specificity of the question on career aspirations, with scarcely a tenth of students describing family medicine as their clearly preferred medical specialty [9] .
Influencing factors on choice of medical specialty and interest in practicing family medicine
The present study was able to show that experience of medicine in rural areas had a significant influence on interest in practicing family medicine, confirming data from Deutsch et al. [12] . Confirmation of personal strengths was also an important influencing factor in the development of future career aspirations in general. This new aspect should be investigated in more detail in future studies. A clear link between interest in practicing family medicine and the opportunity to take over a practice in the future has not previously been mentioned in the literature either. Furthermore, students that expressed an interest in practicing family medicine were far more likely to say that their choice of specialty was influenced by working conditions. These data confirm the results of numerous international studies in which a link exists between interest in family medicine as a medical specialty and the appreciation of working conditions that permit a weaker career orientation, a marked focus on work-life balance [14] , [15] , [16] , the reconciliation of work and family life [8] , [17] and regular working hours [8] , [18] . 
General practice courses and interest in practicing family medicine
With regard to courses in general practice, our study showed a link between both positive experiences during the clinical traineeship in general practice, and positive role models among family practitioners, and an increased interest in practicing family medicine. The positive influence of certain courses and especially the internship in general practice has already been described in numerous surveys [13] , [20] , [21] , [22] . Whereas the influence of experiences gathered during clinical traineeships in general practice has only been described in one other study [23] . However, the quality of courses depends on the teachers themselves. Good supervision by the teaching physician is linked to an increasing likelihood that students will choose to specialize in family medicine [24] . Positive role models generally have a significant influence on the choice of medical specialty [25] , [26] . Qualitative studies have often described positive role models as being the most important influencing factor [27] , [28] , [29] , but up to now, this factor has only been surveyed quantitatively in two German studies [12] , [17] . More than half the participants either said they had found a positive role model among the teaching physicians in general practice, or that family practitioners had had a positive influence on their attitude towards family medicine. Agreement with this statement also correlates significantly with interest in practicing family medicine. We can thus conclude that doctors practicing family medicine have a positive influence on the choice of the subject as a medical specialty.
Demographic aspects and interest in practicing family medicine
The link between demographic aspects such as gender and age and an interest in specializing in family medicine that has been described in comparable studies [6] , [8] , [14] , [30] could not be confirmed in our study. It is possible that no link with age could be identified because there was little variance in the age of study participants.
Possible reasons not to choose to practice family medicine
Natanzon et al. described the negative influence of "badmouthing" in their study [31] , and indeed, 39.1% of participants in ours said they had found other medical specialists to have a rather negative attitude towards family medicine. However, as only 14.8% of students said their attitude towards family medicine had been negatively influenced by specialists in other fields of medicine, this effect does not appear to have played an important role in our sample. This was confirmed in two further studies [28] , [32] . Apart from the "badmouthing" aspect, Natanzon et al. also mentioned that little contact with family medicine was a further reason to decide against specializing in the field [31] . In a further study, doctors training to specialize in family medicine said family medicine should play a more substantial role in medical studies [16] . Despite high levels of satisfaction with existing courses in general practice, our results showed that some general practice content was not dealt with in sufficient detail. In this respect, the business aspects of setting up in private practice, different ways of running and organizing a practice, setting up a private practice, and flexible working hour arrangements, are particularly worthy of mention. Participants in a study by BuddebergFischer et al. also said they lacked knowledge about business administration [33] . According to the students, additional course content should be provided as an option. Furthermore, 65.2% of students said their knowledge of family medicine was sufficient either to rule out, or to consider, specializing in family medicine in the future.
Strengths/weaknesses
In our study, we surveyed students immediately following an internship in general practice. It is therefore possible that data collected at a different time point would have revealed a lower level of interest in family medicine.
The personal distribution of a paper-based questionnaire was limited to the state of Hesse in order to achieve a higher response rate. It was not always possible to distribute the questionnaires in person, although the response rate in situations in which it was, was significantly higher. This led to considerable discrepancies in response rates, to the disadvantage of one site in particular. The aim of the study and the participation of the Institute of General Practice was mentioned before the questionnaires were distributed. It is therefore possible that although the data was anonymized, social desirability may have played a role. Furthermore, even if it was piloted in cognitive interviews, the questionnaire was still self-developed. The item "experience of medicine in rural areas" was not explained in more detail in the questionnaire and there was no mention of where experiences were gained. An investigation into this aspect could have provided interesting insights. However, we were interested in general contact with medicine in rural areas, independently of experiences gained during studies and the students' backgrounds. Overall, the response rate was extraordinarily high for a voluntary survey. The study dealt with many factors that could conceivably influence the choice of medical specialty. This enabled us to investigate quantitative aspects of the profiles of students that were interested in practicing family medicine in considerable detail.
Conclusions
The current shortage of young general practitioners and a growing interest in working part time [34] mean it is necessary to stimulate an interest in family medicine among students of medicine. Many projects and measures have already been initiated, such as specialist training networks and competence centers in general practice. However, this does not appear to be enough, as barely 10% of students are currently certain that they will choose to practice family medicine [8] , [35] . However, numerous other surveys have shown that general interest in the subject is significantly higher. This indicates that despite substantial interest in family medicine overall, certain contributing factors appear to influence the decision for or against family medicine during the course of medical studies, or immediately afterwards. Our results have shown a marked correlation between experiences with medicine in rural areas and an interest in practicing family medicine. It is therefore important to offer more opportunities for students to gather experience working in rural medical practices. Several pilot projects exist such as the "rural outing 2.0" that has been launched by Goethe University Frankfurt, which provides students with the opportunity to experience medicine in rural areas first hand, while at the same time dispelling any monetary and organizational concerns in advance. Similar projects should be established throughout the country, and existing projects should be developed further. This study was also able to demonstrate that personal experience and impressions gathered while attending courses in general practice are directly linked to an interest in practicing family medicine. Positive experiences with the subject should therefore be encouraged and, as positive learning experiences and good teachers can raise interest in practicing family medicine, a special focus placed on recruiting and supporting highly motivated and rated teaching practices [36] . One way of stimulating interest in general practice and in practicing family medicine may be the implementation of interest groups among students [37] . These could be used to provide information that is not taught during medical studies, promote contact with highly motivated teaching doctors and to improve the image of family medicine among students and of other medical specialists. 
Problemstellung
Um den Bedarf an Hausärzten in Deutschland zu decken, müsste ein Viertel bis ein Drittel der Absolventen der deutschen medizinischen Fakultäten eine Weiterbildung in dieser Richtung anstreben. Bundesweit 20% bis 76% der Studierenden [5] , [6] , [7] , [8] bekundeten Interesse an der Allgemeinmedizin, jedoch nannte nur knapp ein Zehntel der Studierenden die Allgemeinmedizin als klar favorisierte Facharztrichtung [7] , [8] , [9] . In einer longitudinalen Studie der Universität Hamburg konnte gezeigt werden, dass nur ca. 10% der Absolventen tatsächlich eine Weiterbildung in der Allgemeinmedizin beginnen [10] . Vor diesem Hintergrund kommt der Untersuchung der Einflüsse auf und der Voraussetzungen für die Wahl der Facharztweiterbildung Allgemeinmedizin von Seiten angehender Ärzte eine große Bedeutung zu.
Stand der Forschung
Den multifaktoriellen Einflüssen auf die Wahl der Allgemeinmedizin als Facharztweiterbildung wurde in der internationalen Forschung bereits viel Aufmerksamkeit geschenkt. Für Deutschland hingegen existieren nur wenige quantitative Studien, welche sich meist mit Einzelaspekten befassen. Die in der internationalen Literatur definierten Faktoren, die mit einem erhöhten Interesse an der Facharztweiterbildung Allgemeinmedizin verbunden sind, lassen sich in sechs Kategorien untergliedern [11] . Diese sind in Tabelle 1 dargestellt. 
Zielsetzung
Allgemeinmedizinische Lehrveranstaltungen und das Interesse an einer hausärztlichen Tätigkeit
In Bezug auf die allgemeinmedizinischen Lehrveranstaltungen zeigte sich in unserer Studie ein Zusammenhang zwischen positiven Erfahrungen im Rahmen einer allgemeinmedizinischen Famulatur wie auch positiven allgemeinmedizinischen Rollenvorbildern mit einem gesteigerten Interesse an einer hausärztlichen Tätigkeit. Der positive Einfluss von Lehrveranstaltungen, insbesondere des Blockpraktikums Allgemeinmedizin, war bereits Gegenstand zahlreicher Studien [13] , [20] , [21] , [22] , ein Einfluss von Erfahrungen während der allgemeinmedizinischen Famulatur wurde jedoch erst in einer weiteren Studie dargestellt [23] .
Allerdings hängt die Güte der Lehrveranstaltungen vom Lehrenden selbst ab. Die gute Betreuung durch den Lehrarzt ist mit einer hohen Sicherheit, die Allgemeinmedizin als Facharztrichtung zu wählen, verbunden [24] . Vorbilder stellen generell einen wichtigen beeinflussenden Faktor für die Facharztwahl dar [25] , [26] . In qualitativen Studien wurden mehrfach allgemeinmedizinische Vorbilder als wichtiger Einflussfaktor benannt [27] , [28] , [29] , quantitativ erhoben wurde dieser Faktor bisher jedoch nur in zwei deutschen Studien [12] , [17] . 
Schlussfolgerungen
Aufgrund des aktuellen Mangels an allgemeinmedizinischem Nachwuchs sowie dem wachsenden Interesse an einer Teilzeittätigkeit [34] 
